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class size, general methods of teaching, problem^oriented approaches 
to teaching, and directed learning. The examinatd^ of effectiveness 
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as such, bCit the nature of the teaching ^as it Effects learning; {2) 
that there is little likelihood of discovering a general', method that 
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inquiry^ is effective teaching. (Author/LBH) 
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. • FOREWORD 



This is the second study to appear in the series **New Dimensions 
in Higher Education.** It deals with recent research on teaching 
effectiveness and thus beajs upon the critical problenn of faculty 
utilization. It has oeen prepared by the staff of the Cleari^house 
of ^Studies on Higher Education* ^ " j ' 

The data reported in this paper conne from two of the categ[ories 
employed in the Clearinghouse of Studies on Higher Education: 
''Teaching'* and "Curriculuxn.' ' The research reviewed is that, 
done since 1955 on class size, "general** methods of teaching, 
"problem -oriented" approaches to teaching, and '*directed" 
learning. Hypotheses are advanced .on the fou:c ^reas of research 
identified * above, and data, beafring upon these hypotheses are 
quoted subject by subject and study by study. \ ^ ' 

Colleges and universities are interested'in making their X^aching 
^ as effective as possible. This review attempts to alert institutions 

to studies, most of which have yet to be published and hence do 

not appear in* any bibliography , except** that represented by 
*\REPORTER, We hope this review will be helpful. to institutions 

doing or contemplating research on teachhig. 



Homer D. Babbidge, Jr, 
Assistant Commissicyier 
for Higher* Education . 

Harold A. Haswell ^ 
Director^ Higher Education 
Programs Branch 
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II, Class size; Hypothesis A 

/in. *^GeneraI" or pedagogical methods; Hypothesis B..... 

IV i ••Problem -oriented*' methods or method;B of inquiry; 
Hypotixesis C ; 

% V. • 'Directed' • vs. •'undirected" learning; Hypothesis D. 

VI. Research ''needed on teaching effectiveness in higher 
education; a series of working hvootheses 



I. INTRODUCTIpN 



ALWAYS IMPORTANT, teaching effectiveness is today a national 
concern. In the second report of the President's Committee on 
Education Beyond the High School the top priority is given to 
••the mounting shortage of excellent teachers/'^ Since the most 
strenuous efforts in the recruitment and training" of college 
teachers can, hardly meet the 'requirements of higher education^ 
in the foreseeable future, the most practicable way to provide 
enough good teachers is to make good teaching' go farther. The 
President*s Committee recommends that "educational organiza- 
tions • • . keep- individual colleges fully informed about such 
experiments and new developments''* as look in this direction. 
The Clearinghouse o^ Studies on Higher Education cannot he sure 
that the research reported to it is representative of the work 
done; nevertheless it is sharing the information it has on teach- 
ing effectiveness. Irrespective of the degree of completeness of 
the sample, it has been drawn objectively for it includes all of the 
newer studies even though 'some are not "experimental" in nature. 
While 'one 1954 and one 1955 study' are reported, the rest (31. 
studies) are of research^done during the last three years (1956- 
1958). Not included is the research on television because this 
has been reviewed carefully in "Teaching by Television, a report 
from' the Ford Foundation and the' Fund for the Advancement of 
Education, May 1957. ; 



The aim of the present reporting is: _ 

1. To state the hypothesis suggested by the data in c^dToT 
^ the four categories into which J^is research faltrf, (a) class 

'size, (b) "general teaching" methods, (c) "prohlem- 
oriented" approaches to' teaching and (d) "directed" vs. 
"undir^cttd" teaching; r 

2. To summarize the research done and to suggest some of 
the imputations seen;- ' t ^ ^ 

3. To review the seve'ral studies, describing, in each in- 
stance4 ^ 

(a) the conditions under whicfi the study was done --this 
very briefly --and - 

(b) the findings in representative quotations; 



* Second Beport to the President, The President's Committee on Education Beyond the Hi^ 
School. Washington: U^. Government Printing Office. July'1957, p. 5. 
« lbld, . chap. 1, "The Need for Teachers.*' p.* 18. 
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2 EFFECTIVENESS IN TEACHING l 

4. To not^ at the , end of Jach category th^ implicajtions in the ' 
, Several experiments Jpr^iAdependent study.' In this con- 
nection it should^ be ,rfccalled that the Pre^dent*s -Com-, 
mitt«e on Education Syyond the High School recommended 
there be vigo/ous and'^ objective exploration and 
application by faculties and administrators of methods 
, of increasing the effectiveneuss and prt)ductiveness of the 
. • tea*cher, including Instructional procedures ^vhich place 

. on the student ntofe responsibility for seH educa* 

; ntion r : ^ ^ 

The research is presented in this manner sotthat the reader • 
- can quickly see the historical and othsjr contexts of th6 work and 

the direction it \has taken. By taking exception to the hypotheses 
» as stated \9rtbe\data as presented and selected for quotation, the 

rea4er -^can advance this research and the undertftandiiig of it. 

It is also hoped that this technique of presentation will cause the 

reader to supply dataMi.e. studies) not as yet reported to the 

Clearinghouse an^ so help to develoj) better working hypotheses. 

If .the reader vi^ailts more- information about any study described 
♦ he should write the author, whqse campus or other present ad- > 

dre^/i is given, .or con.sult the Clearinghouse. ' 

' " >f 

~ I 

' For dcfwiiion of independent study, sec The Independent Study Progfam In tte^ United Sutes, 
^ by Robert rf. Bonihius ct al, New York: Columbia University Press, 1957, p. 9. 

^ Op.cit. ,p. 18. . ^ ^ 




• n. CLA^S SIZE 

Hypothesis A: That class size is not the critical variable in 
teaching effectiveness in higher education; but rather the quality 
of the teaching (and learninj^ ' ^ 

The evidence in Support of hypothesis A, as Macruder and 

*t)thers observe, has been piling up for four decades or longer. 
The criticism leveled at earlier studies, that they only measured 
the content of learning, has lost much of its* force because 
reasonably valid tests of int^Ufctual skills/ of motivation and 
attitudes have be^en devised and. used in the newer research. The 
hypothesis stated above seems .to be kn accurate Jrepresentation 
of the facts, for all the 12 papers in this section point in this 

*<iircction as do most of the earlier studies. It is also properly 
qualified; this is not thp case with most statements on this subject. 
Since V something other than size, namely the quality of the Reach- 
ing (and learning), is the critical factor at least in higfher educa- 
tion^ it wou\.S seem that this is where we should look to discover 
how greater teaching effectiveness may be achieved, 

^ In the studies examined, and described avi pages 3-9^, 12 deal 
with class size. The research (including in each instance the 
conditions under .which it waS done and its findings) used as the 
basis for the hypothesis developed above, is as follows: 

1. "Experimental Study ' in Instructional Proce- 
dures,'* F, G, Macomber awid Lawrence Siegel, 
Miami University, 1957 (also **Progress Report, 
Experimental Study in Instructional Procedure s,*' 
1956). 
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Courses in 'introductory business and government (81 stu- 
dents), chernistry (134 and 92), classics (49), composition and 
literature (138 and 99), economics (90 and 157), French (31), 
geography (296 and 207), government (39), mathematics ( 77 and 
42), physics (.73 and 93), psychology (88 and 56), sociology (58), 
social studies (50 and. 30), teaching principles (45), and zoology 
(^135 and 102). Classes were met W large sections (296-31) and 
in small sections (averaging 25-30 but dropping as low as l6). 

Findings * * = • 

* 'Acquisition of subject matter kq^owledge is not adversely 
affected by assignment to a large, class- rather than to a small 
control section. This has been a consistent fiiiding for all three 
semesters of investigation to dk^e." . ( * 

'*When . , . achievement, defined as the ability to solve prob- 
lems and thihk critically in the subject^area . . . was investigated 

10 . ' 
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... selected courses ... it 'was found that large class instruc-. 
tion compared favorably with control instruction/' 

••In terms of the development of desired attitudes [or over- . 
coming of stereotypes] witlvin.the field of study [evaluated only 
in three courses] . . . la^rge clas^ixrs true tion was found to be 
somewhat inferior in this regard in two of the three courses. .'• 

•*Student motivation and interest in the specific subject ^ 
matter is not significantly diminished in large classes for <xn^ 
semester.' • 

••Most students ^enrolled in . . . large classes would prefer to 
be in a conventional [smaller J class ... The instructor is a major 
determinant. •• ' ^ » * - 

••The progressive disenqjiantment [found in] TV instruc- 
tion . .. was not characteristic^ of students^in large classes (that 
did not employ television)*'' >, , 

* ••Attitudes about ... large class instruction are independent ^9. 
of student *s leyel of academic 'ability." ' » , 

'•The ... students' attitudes toward Jfiie method of instruction 
did Qot influence achievementvin aj^y of the courses." 

"The stu,dents^ attitiides toward large classes appear-to be 
influenced [not by size] But ,bys the co^itent of the course and the 
ability of individual instructors- to handle larger groups of . 
students." , n * 

••Preparation time for large classes is not disproportionately 
lengthy as it is for TV classes, and . . . the pHy ?ic a 1 barrier 
between student and teacher is not a,8 severe." 

••Teaching a large class other thafn^ through^ television is 
more demanding than teaching a szx\all Qlass .... The amount 
of tfme necessary to devfelop "cases and \i>roblems ...is much • 
greater than the time required to handlje thte course by lecture." 

••Class-Size and Teaching Efficiency," Joseph* 
•C. McKexma, Fordham University, 1957. 

Courses in introductory social science (economics, politics, 
and Sociology) r Classes were met in larger (60 students) and in 
smaller (30) sections. 

Findings , . « ' 

'*Givcn good t;eaching, a large class with good quality equaled 
the achievement of a stnallfer class with the same quality [in] 
CQmmand of subject matter, social awareness and in pri^iciplcd *_ 
synthesis of social outlook." 

\*The opportunities provide^ for instruction and questions 
seemed as satisfactory to th^e members of the large classe^ as 
of the small*" 
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3. "Large and Small Sections in College Classes," 
J. H. Rohj;er, TuTane University, ^ Journal of ^ 
Higher Education, Vol. 28, 1967, pp. 275-79. 
* 7 ' * .o 

Intrdductory course in American governments Classes were 
met in lai^e (3^2 and 309 students) and small (31 and 23) sections. 
The same coverage, assignments, textbook, ^yllkbus, and examina- 
tions were involved in both types of Classens. 

Findings 

4 

**The amount of achievement, as^ measured by standardized 
tests [and] the attitudes of students toward American Government, . 
varied as a function of the course instructor and did not vary as 
a function of » size of class. This suggests .that the differential 
skills and abilities of the instructors to present* materials to 
large and td small classes is the critical variable." 



4. "Experiments in ' Teaching Effectiveness," ** 
- Vernon Da vies, Edward Gross, and James F. 
Short", Jr.^' Washington State University, 1958. 

Course in introductory sociology: Classes were met in large; 
(71 students), in niedium (35), and in srnall sections, (18)./ 

Findings * 

* "Size of class was nOt found to be related to student achieve- ^ 
ment." c 



5.. "General Report on the Program for the More 
^ . Effective Utilization of Teaching Resources," 
' . University of New Mexico, Septembter 1, 1957. 

Courses in accounting (192 vs. 30 students and 62 vs. 28), 
English (47 vs. 11-26), American government (60 vs. 28 vs. 14), 
algebra (56 vs. 6 sm^ll sections of 19 to 29): Classes utilizing 
lectjire or discussion or conribtnation of both, were met in lar^e 
and in small sections, the sizes varying with the subject and 
level of advancement* » « 



Findings • * , ' 

*"Where class section^ were determined to have been com- 
parat^l^ . . . results . . . suggest that the instri!lctor is a more 
important variable th^n class size per se. For example, '. . . where 
the same instructor tall^ht section^ of three sizes, the per- 
formances of the sections nearly coincided where the same 
instructor taught a. large and small section, there were na~ sig«^ 
nificant differences in performance, although the mean score of 
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the large section was in each case slightly lower. Further, where 
multiplS^^small sections were ^taught J)y different- Instructors ... 
s'ignif ic antly dif f e r e nt p e r f O r ma nc e s r^ s hit e d • ' V 

'•The difference in size and sec^tioning of [the] accounting 
[class] did not in itself le^ to a demonstrable difference in out- 
come [as measured by a final examination]." 

•*The »generally insignificant differences allow- us to regard 
; • • two-, sections [of accounting* one large and on^ small] as 
equivalent in the outcomes measured. The higher proportion of 
B*8 in the small section, >|^hile statistically significant, is mitigated 
somewhat by the consistently neutral findings for the other letter 
grades and the numerical scores," ^ I 

*\ , . the performance of the large se<|tion was slightly below 
the central tendency of .V . [five smaller ] sections takenas ^ gr9upr 
The extent 'to which this is attributable to the difference' in size 
or to. grading and other possible^ifferences among the instruc- 
tors, cannot be ascertained." (English,)' 

'* Class size waV^ot differentially related to performance in 
the course, the utilization jf clatfs time, nor attitudinal changes." 
(American government.) * " - ' ' „ 

"The large experimental section was, from the standpoint 
of ... [a college algebra course], neither superior nor "inferior 
in performance." ^ ' 



6. "A o Lecture -Study Mathematics ^Program,"' 
James C. EaVes, University of Kentucky, 19^8., 

Cours<5s in mathematics: Class*es were met in large lectures 
(180) and in smaller lectures (25). (Provision'^w^as also made for 
^upefvised study in connection with the large lectures.) ' 

Findings 

"It was possible tb^ assign the most competent faculty [to the 
large classes]." ^ 

."Impressionistic reports are favorable both as to the quality 
of the instruct iofi and as to the effectij^eness of student -faculty 
contacts. Students ^d their parents ... were enthusiastic." 



7.- "Preliminary Report on/( Mathematics) M iai-2 
Study, 1956-57, On tJae of Student Assistants," 
Ruth Churchill and- Pa ulst Johh, Antioch College. ' 

Course in the«fimdamentals of mathematics (a generaleduca- , 
tion course):* Classes, were met in large^.Vectures (Tp) and in 
smaller discussibn section^»(20-30). (Students in the large lec- 
tures met in snaall, 35 -student laboratories supervised, by upper- 
classmen. Students in tHte small discussion sections met in 20 to 
30 -student' laboratories conducted by the instructor.) ^ 

' • • ^ ' • 13 ' 
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<^ 

Findings * v 

••The skills and content [learned] .i.did not differ signifi- 
cantly [in] the two types of classes.*^' 

' 8. ''A Stijdy of Student Achievement as Affected by 
Teaching Method and Class §i2e,** Roland H. 
Trathen, Rensselaer Polytechnip Institute, 4957. * • " 

^ Course in^statics and strength of materials: ' Classes were 
met in large lecture and problem or experimental sections (85) 
ajd in small lecture discussion sections (16-20). 

Findings 

• 

••The students in the experimexltal sections receiv^ed better 
gvades on the final examination, *• 

••The student has not suffered because of his assignment to 
a large experimental group. It also appears that a case can be 
made for exposing students, in large groups, to the most capable, 
sensitive and stimulating teaching thit a school can afford,*' 



9. ••Toward More Effective Teaching at Rens- 
selaer,^^ No. 4, December 1958. 

r^durses in chemical engineering (64 and 65 students), Engi- 
neerings mathematics (65), metallurgical engineering (larger than 
ustial 20 -man section), 'psychology (50 vs. 25): Glasses were met 
in large and in sxiftlll groups (actual size depending on Specific 
subj^ts). 

Finding s ^ ^ 

? . « ^ ^ ^ 

•••Seniors cojcisistently perform as^well in large single sections 
as ... in traditional small sections .... When juniors are taught 
by a combination of large lectures and siiiall discussion groups; 
their achievement is Comparable to that attained under the small! 
section system;* • (Chemical' engineering.) ^ * 

••Cpurse graders indicated that the level of achievement of 
the l^rge sections was at least as high as that attained by the 
small sections . [Other factors] contributed to the success of 
the targe sectfons .... More questions were asked after large 
class sessions than... small sections. •• (Engineering xi^athe- 
matics.) ' . . • 

••Student achievement in the larger classes appeared to be 
equal or superior t^ tjiat of comparable students in smaller 
clashes of previous years.** (Metallurgical engineering^ , 

/•Preliminary comparison of student performance in this 
[large] Section with that in smaller sections ... failed to reveal 
any sijjnificant discrepancies .... This increase in class size was 
accompanied by some improvement in the quality and pertinence 
of classroom discussion /Wthout adverse effect on the amount of 
discutfsion.^' (PsyoHology.) • . ^ 
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* 10. ^^Tea:tbing By thie Discussion Method/' Samuel 

L/Becker, James N. Murray, Jr., and Harold P. • 
Bechtoldt,. State University of Iowa, 1958. 

* ' . . - 

Course in American government: Classes were met in large 
(75--80)*knd in small sections (18-25).- * * 

Tindings 

**It appeared as feasible to conduct a class by the discussion 
method with 75-ao students ... as with 18-25 students. ^ 

^1. * 'Experimentation With Implications for In- 
-struction,'' a summary, Tom A. Lamke, Iowa 
rM^^ state Teachers i3ollege, 1958. 

Xour8c'$ in business education, education, humanities, majhe-, 
matics, piano and speech: Except for on e>x>ur8e providing, indi- 
vidual instra^ion^ classes, which usually met in Several small 
sections, rnet in a single section twice to several times as large. 

Findings I 

"Inconiplete; some evidence that instructional efficiency can 
be improved through scheduling multi-section classes to meet 
together once a week and in separate sections remainder of week." 
[Business education.) ' 14.11^ 

*'Using two instructors; each teaching In his specialty, 116 
students taught -in one sectioif instead of the usual 48. Instructional 
outcomes seemed satisfactory.'*, (Education.) 

•'Incomplete, but some (evidence suggests class size may be 
incrca^sed to 48 instead bf the usual r8-20, with improved 

leaAing.'* (Spe<$ch.) f , * ^ i - i ' 

. "Evidence indicates that students learn as much in classes 
/'of 80-100 as they previciusly did in classes of 35 or less." 

.(Mathematics.) ' ]• 'r l ^ ^ 

"Use bf group instruction [and student assistants J inteaching 

beginning^ piana seems effective." < 

* ^"Instructional outcomes in a class of 70 seemed no better, 
than those in the usual trl'ass of 4(J-50. M we . . . have not made 
' a good case for tkti sm^lV class, we certainly have not made one 
.^•for the large class either. r (Humanities.) ' , 

"Students in a class of 48 di4 not do quite as well as students 
in a standard sized class <|f 28.*' (Education.) . 



12. "The *Dialpg'J'' Winslow R. Hatch, Washington 
•.State University. Improving College and Uni- 
Versity Teaching, Suipmer 1958, pp7 73-82. 

Discussion -type toeiting, called a conference, in a science 
course. *Classes met ii:x,s^all( 16 -20) and medium (35-40) Sections. 
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* Findings * ^ ^ 

Students think their way through %q their own answers. 

**Tl^e questions raised and the statements\made in answer 
to them^ are usually/ short, so that the discus^^n is smartly 
paced." ' 

••There are often ten to fifteen auditory at a dialog." 

\ 

Implications for Independent Study » 

The size of j:lasses is an entirely irrelevant matter so far as 
independent study is concerned. A small class doesrnot advance 
independent study, or even learning, because it is small or a larg^ 
class inhibit such study because it is large. Both could. Tl^e 
critical' element for independent study in particular and learning 
in general is'^what goes onintheclass. Are the individual Students 
thinking or are they being caused to think? The implication in' 
Hypothesis A for independent study in higher education is that 
the teaching (and learning;) is the critical factoj--a kind of teach- 
ing that can make large class meetings (usually lectures) accept- 
able, if not ideal, instruments for stimulating independent study. 

>Some experdment^tion has .already been done itx a few honors 
or independent study programs with large class meetings. More 
will probably- be dpne out of necessity or conviction. The im- 
plications for discussion or group conferences a^e also clear 
for there is no evidence in the reseabrch repjorted ttat somewhat 
larger sections th^Ji those characteristically employed today 
cannot be i^nade effective instruments of independent study. This 
follows because, as is observed in * 'Teaching by the Discussion 
Method," ••It is a. well-known fact that no single student is able 
to participate Very often in a classroom^" discussion. In other 
words, much of the discussion exj^erience is* actually vicarious." 
Ar Washington State University large sections (40-60) Were sur- 
prisingly successful in an^ independent study ^fexperiment. . 
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Hypothesis B; -That as regards the ''general methods"^ of teach> 
tng, no one tnethod can be demonstrated to product more or better 

Ifearnlng than another , . - ' ~ 

If the Tesearch reported below Is representative of our 
present sUte of fciowledge we should abandon the hope --and the 
research nourished by thi| hope—tJhat^ a- miracle can be worked 
by discoveHng and employing some^one. "general method" of 
' lnstructlx>n^ We would be better advised to direct our energies 
^ in more profitable directions. 

Stated * somewhat more concretely, the consensus^of stijdies 
ma^e since 1920 is- that no one mechanical teaching device, in 
and of itself, is better than another. Teaching by the lecture, 
. recitation, discussion, .t^itorld^, ' reading -study, reading -qUlzS 
. correspondence or Several dl^er4yit laboratory methods (the 
regular, the drawing, or the physiological type) has not^been 
demonstrated to. be Intrinsically better than some othei^Jtech- ' 
, nlqne. The object of^research'on effectiveness af teachllng ^libuld 
^ be shifted from the 'Hactlcs" of teaching to the "logistics" of 
\^ Ic^J^I^g* to method^s which, Incontradlstlnctlon to the pedagogical, 
may be described as the xhdfcods • of scholarship, of Inquiry, 
' of problem-solving or of critical thinking." 

^ " ^ In the studies examined and described on page , 8 deal with* 
•'general" methods of teacWngY The research (Includlifg In each 
Instance, the conditions under which It was done and Its findings) 
used as the basis for the' hypothesis developed above. Is as fol- 



lows: 



1. "Effects of Varying Degrees of Student Inter- 
• aqtlori and Student Teacher Contact In College 
Courses," T. S» Parsons, W. A. Ketcham, and 
Beach, Instructional Efficiency Research 
Program,^ Project II, University of Michigan, 
1958, pp. 1-56. ' I 

/ ' 

The. experimental treatnients c^slsted of: - , . ' 

(a) . Conventional classroom: (lecture*) ^ 

(b) Conventional classroom: (small group discussion) ; 



An Exper^ul Comptrlson of Heclution, discussion, and Tutorial Methods fal College 
Tetchlng." Harold Guctikow. Carnegie Institute of Technolt^y. E. Lowell Kelly And W J 
McKeachlc, University of Michigan. The Jou rnai of Educational Psychology: Vol 46. April isW 
ppr 193-207. ' 
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(c) Autonomous instructorless small groups meeting at 
student's discretion ' • 

(d) Instructorless students engaged in independent stu^, 
with i^o student contacts, and no assignments. 

This study involved 98 students in a course ii^ psychology of 
child development, and 61 students in a sociology course, marriage. 



Findings 



•'The *no interaction,' 'no teacher contact* independent stu- 
«dents ranked highest, the *high interaction,* 'no teacher contact* 
autonomous groups were in the middle, and the 'medium inter- 
action,^ *high teacher ,contact, * discussion classroom averaged 
lowest* • in on-c^iiipus, weekday meetings. "The lecture class- 
room and autonomous groups . . , averaged nearly the same on 
achievement while the independent students . • . scored below 
them * significantly* [in Saturday or of f> campus meetings].** 

•'Four months after [the course I. . .no statistically signifi- 
cant differences in achievement .\ . remained among any weekday 
experimental groups.** ' - . ^ 

'*I^ the Saturday section . . ^ total differences in mei,sured 
achievement becapne evep greater . . « between the hign scoring 
lecture classin5^om • . . and the low/scoring independent student.** 

*'When students* characteri'sm5s, such' ae^Oresidential status* 
and 'professional experience^ ^ere examined^it was discovered 
that these were more important determiners^ of these outcome 
variables than the' methods alope.** - 

**Situa^onaL and demo]graphic characteristics of students 
are" probably more imj>ortant factors in determining • . learning 
th|ta.are even larger variations in the instructional method.** 

2. "The Relationship of Teaching Effectiveness to 
Class Size and* Method of Instruction,*' Vernon 
Davie s, Edward Gross, and J. Short, Jr., 
Washington SUtc University 1957. 

Size was kept constant an^* three methods,* the lecture, the 
use of visual aides, and closed circuit^TV were compared. 

• I ' 

Find^gs / . 

* 'Teaching technique was not found to t!>e relai^d to student 
achieve ment.'* ^ 

3^ 'Teaching by the Discussion Method,'* Samuel L. 
' , ' Becker, James N.\Murray, Jr., and Harold P. 
Bechtoldt, State University of loWa, 4958. 

Experimentation was done^with television discus si<>n ( 1^-35 1), 
and television observation (27-24), 8mall|rroupdiscu8sion(18-29)i 
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large, g^oup discussion (75), and the lecture method (112-132), in 
a basic course In American government. - \ v. 

Findings 

. . As measured by the mid -term and final examinations 
... It made no difference which method was used." 

' ''Students of high and low ability we re -hot differentially af- 
"fect^4>by the method of Instruction." 

As regards "attitudies toward the concepts of 'liberal 
democracy' . .\ there was no significant difference between 
methods^of Instruction." 

*'The only advantage of discussion over lecture appeared 
to be that students tended to prefer the discussion method. The 
Instructors, on the other hand, preferred relatively more lectur- 
ing.*' 

^ *'If the method of Instruction made the slightest difference, 
this difference was dwarfed by the general academic ability 
factor." 



4, **A Comparison of Ihstructlpn by Kinescope, 
Correspondence Study and C\ustdmary Class- 
room Procedures," Thomas S. Parsons, Unl- ^ 
verslty of Michigan, The Journal of Educational 
' Psychology , Vol. *48, No. 1, January 1957,^ 
. pp. 27-40. 



Findings 

/lanescope or T.V. techniques are at least as effective as--* 
^ and Impendent correspondence study Is' probably more effective 
than--conventtonal class discussion methods for promoting durable 
factual achievement, alone. In abstract or highly verbal academic 
subjects." A 

^ "No significant difference appeared ... In achievement, 
coheslVfencss, and ratings of th? course's personal value." 



5. "A Study of Student Achlevefhent as Affected by 
Xeachlng Method and Class Size," Roland H. 
Trathen, Rensselaer iPolytechnlc .Insjjltute, 1957.' 

- Two methods were used. Either two large lectures (85-98) 
and^ problem sessions replaced 4 meetings of small sections 
(17-23 or less), or the original number of lectures (70 students) 
and discussions (l6^students) Was held, bu£ one Instructor re- 
placed several, the students were asked to assume more respojx- 
slbillty, and questions and problems were Introduced. 
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Findings \ ' ^ ^ 

* ' . * * 

4 **Studcnts in the experimental section [large lecture and 
prol^lcm sessions] received .a better scor'e'on the flnal examina- 
tion. ... It further showed that the very capable student • . . does 
well irrespective of the methQd of Instruction. The average 
student, however, sKow« a better performance in the experimental 
section.'." Furthermore, "the capable student does well irrespec- 
tivc*"bf the individual instructor to wKom he is assigned. The 
average student's performance, however, depends in large measure 
on the instructor." 

• 6V ''•Large and Small Sections In College Classes," 
John H. Rohrer, Tulane University, Journal of 
Higher Education ,- V<>1. 28, 1951^ pp. 275-79. 



Findings 

' •♦'No* statistically significant differences weVe observeSh 
between the ' small class between 23 *and 31 . . . taught by the 
lecture or discussion methods, but differences were revealed in 
the achievement of students where taught by different instructors."^ 

7. "A Comparison of Jwb Technique^ of Laboratory 
Instr'uctioxS (Chemistry)," Bureau of Industrial 
Testing and Institutional Research, The Uni- 

^ versity of Omaha, fall 1956-57. ^^ -^ 

Comparison was made -of'the value of the conventional labo- 
ratory trailing in the introductory chemistry course with a 
lecture demonstration method of laboratory training. 

Findings ' • 

^ ''The laboratory -demonstration method is not significantly 
different from the individual laboratory method of teaching first 
semester college chemistry." 

8. "An Experimental Study of Laboratory Teaching • 
Methods in General Zoology ," Hubert Frtiigs, and 
Joseph K. Hichar, Pennsylvania State University . 
Science Education . Vol. 42, April 1958, pp. 255-62. 

• 

^ Three laboratory teaching methods were compared? 

(a) The regular- -using a manual in which the identification 
and knowledge 1 of • structures, -and their functions, is 
described and illustrated by labeled diagrams; 
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(b) The drawing --unlabeled drawings, used; ' ^ 

' (cTThe physiological type- -living ^'speclmens used~ with 

> experiments, experlnacnt sheets, questions, ' . * 

Findings • * 

, . npne of the thrcfc laboj*atory teaching methods te sted . . , 
Is better than the^other(s)." v ' 

Implications for Independent Study ' > * 

The implication in this research for Independent study Is that 
general or pedagogical methods. In and of themselves, neither 
advance nor hinder Independent study. Here.- as with class size. 
It depends upon what Is done with , the methods. If some tradi- 

^t^onal Rjethod Is Used--a£d It may, have tp be--ln order to be 
successful Ijt will Hkve to Involve studients In their o^ Inquiries 
The vehicle may have to be a large le'ct&re class but It will aui 
have to contrive to send individual students onliittellectual f^rr^r^^ 
These errands may t^ike the students off In as many directions 
as there- are students. What Is better, the students may be aske^ 
to .^ddresk themselves to and resolve the same problem bu 
always .one big enough to Instruct them In a substantial body ol 
fact and ideas. To state the mattier somewhat differently, so that 
the.re can be* no misunderstanding of a ijiatter about whlch^erels 
much ifnlsuriderstandlng--the ado.ption o£L Independent ^dy as an 
academic way of life 4oes not mean that the teacher has to 
abandon teaching devices to- which he has become accu'stomed^^ 

.and in which he may hayc much expertness. It means, /'rather, 
that he should examixSe the uses to which the device is put and 
the degree to which he can get his students tb extend his as well 
as their reach. 
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IV, proBlem-orienteeI methods or methoijs of inquiry, 

^ Hypothesis C: That **problem~orieiited**^ approaches to teaching 
improve learning^ [ ] 

' The research reported beilow supplies the first positive evi- 
dence of how teaching effectiveness can be Increased by employ- 
ing thc^methods of scholarshlpor of student inquiry -r Whether these 
methods are aptly described as **prbblem-orlented," problem- 

.solving," or case study, or simply Involve **crlticar' thinking. 
Is not Important; af least It Is no more Important than. any o^e 
of these phrases might be In describing the research acne .by ^ 
faculty. The- Important thing Is that In his* learning, .and ln*'the" 
teaching that accompanies It, the student should Inquire Into, 
rather than be. Instructed in It subject matter. ^ . | 

When teaching and learning are made forms of Inquiry and 
a commitment is^inade to the principle both the teacher* and the 
student apparently still need help With the specifics: Hov(^ dois one 
ask questions? What is an effective -pattern of progression iW; 
que;3tionlng ? While jthese 'problems have been Identified anH ther 
demands of specificity have been recogniz^ed to the extent of 
producing transcripts of the 'j^ttestioning done In lectures, Mab- 
oratories, and conferences^ and of ' assembling copies of the 
examinations,' *thls experimentation has-not been -evaluated in 
any objective fashion. ' ^ - 

When, added to the Andlngs of the 12 studies /eported he r^, 
one takes into account the literature on critical thli^kln^' and 
f>articularly the- newer rei5^rchx>n creativity, authoritarianism^^ 
and the Impact of teaching on student attitudes and value s,*^ Inde^ 

'pendent study^eglns to receive Impressjve support --esqpetlmental 



i-Thls includes case, and inductive- deductive methods, •'teaching for the iievelopmcnt^f 
thinking*' and of creativity. ' ' • ^ 

I'Thc Soci'atic Method in Modern Dress," '^The Lecture," "The Laboratory, ^ "The 
•Dialog*," and *'The Exajnlnation,** Winslow R, Hatch, Improving College and University Teaching, 
summer 1957-autumn Dr, Hatch*s present address is: Office of Ediicaiion, Washington 25, 

P.c. . .... * . 

^ General Education; Explorations In Evaluation; The Final Report, by Paul L, Dr esseU 
Washington. D.C.: American Council onEducatibn, 1954. . » 

*Paul Heist and T, R, McCoAnell, Center fo r* the Study of Higher Educatioit^ University of 
, California. Berkeley 4, California. ^ » 

• **Impact of a Woman*s College on Its Students," by Nevitt Sanford, Vassar College,^^'?. 
_ **The Motivation of Women for Education: The High Achievei^s/* by Nevitt Sanford,Vaf8ar 
College, 1967. t 

*'TTic Passage Through College,** by Mervln Fre«dman. The Journal of Social Issqes^ Vol, 
Xn, No, 4, 1956. pp, 13-28. * ' ^ . 

**PersonaUty Devetopmcnt During the t^ollege Years,** by Nevitt Sanford. The Journal of 
Social Issued, Vol XII, No, 4, 1956. pp. 1-70, . % 
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support. Then too, surveys made of ••flexibility" • and brilliantly 
Intuitive "think** pieces^ also suggest an association between ' 
independent study and the quality of teaching and learning, or 
the quality of Instructors and students, hence of Institutions. 

Not considered here Is the notable success enjoyed by some 
Institutions' with case or conference methods and coUoqula. 
Finally, as has >eeif noted, problem-oriented courses, or projects 
have been made an Integral part of Independent study or honors 
programs » « i 

Ihe need for ••relnforce;Ticnt*' has- also been Identified* as 
one of the problems In this kind of teaching. To realize their fuU^, * 
potentialities/ prpblem-oriented- approaches have to be made In 
course after course, .and. Ideally, In an entire program of study. 
The relationship between inquiry and, "creativity" h^s not been . 
established In any precise way, but the first would seemingly 
> enhance the second. 

In the studies examinej^, and' described on pages 16-23, 12 
dealt with "problem -oriented'* approaches to teaching. *Tbe re- 
s^rch (Including, in each instance, the conditions under which it 
waVdone and its findings) used as the basis for the hypothesis de- 
veloped above, is as follows: 

1. \"The Problem-Oriented Approach to' Teaching 
Psychology,** W. J. McKeachie and Wesley Hller, 

University of Michigan. The Journal of Educa- 
tional Psychplogy ,/ Vol, 45; No. 4,,^pril 1954,' 
pp. 224-32. " , 

Findings \ ' ' ' > 

••A problem-orlented^nethod'* which made use of work sheets, ' 
designed for introductory courses and tested* out In an elementary 
psychology course, prbved •'highly" effective In that the students 
employing this method made 42% fewer errors than the control 
group. . , ^ 

*• ' 

2. '"An Experimental Comi^^lson of a Conventional * 
and a Project^ Centered Method of Teaching a 
College General, Botany Course,*' Joseph D. 
Novak. The Journal of ExperlAental Editcatlbn; 

" Vol. XXYl^o. 3. March 1958, pp. 217-30. 



Comparison was made between the conventional teaching 
method employed at a large State university and an approach that 

« "Flexibility in the Undergraduate Curriculum," by Charles C, Cole, ^r,. Lafayette College, 

1958 

- ,T ••Generation o{ Greatness— The Idea of a 'University in the Age of Science,** the Ninth 
Annual Arthur DeHbn Linle Memorial iLecture, Massachusetts Institute of Technology. Edward 
W, Land, Cambridge, Massachusetts. May 22, 1957. 

^•Teaching for the Development of Thinking AbiUties ^nd Habits," 1957. Hope CoUege; 
"An Exploration in the Teaching of Critical Thinking in General Psychology." 1957. Greenville 
College.^ - ^ 
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centered on more rapid presentation of material; and a 6-w9ek 
period devoted to project work.' ' ^ * 

Findings ^ , 

•The pro'ject -centered method was found to be at least as 
^effective as the conventii^bal method in teaching botanical facts 
and principles, though the rate of presentation was mare rapid .^^ 



3, •'••Lectures Ve?:sus I^robleVn Solving in Teaching 
, Elementary Soil Science," Murray D, DaV^son, 

Oregon State College. Sciencp Education , VoK^ 
40, December 1*956, pp. 395-404. 

w ' * , * . 

This experiment was conducted at Cornell University in a 
beginning ',sail' course (Agronomy 1) with an enroUm^t of 140 
students. ' * , • * % 

Findings ^ ^ * ' 

••The • • • mean gains obtained on recaU of specific informa- 
tion « • . [were] alnaost identical** for students in \he two groups. 
This confirms Wei^smann^s* and Darreirs" findings that the 
problem*- solving students ••made as.gre^^t or greater gains In 
learning facts and principles,*^ and that there was '•no slgntflcapt 
difference*' In factual recall ^etween students exposed to lectures 
and problem- sol xi^g situations. 

•*In all the recognized steps of problem solving, the students 
In the problem-solving groups were consistently higher than 
those. id the lecture method recitations.** 

4. ••A Graphics Course * for Sc'lence Majors,** 
Etlgene Pare^ Illinois Institute of^Technology. 

^ • Journal of Engineering Education , Vol. 46, No. 
9, May 1956, pp. 798-801. 

/ In a new ••basic drawing course for istudents majorlng'ln 
chemistry, mathematics, and phy^cs . . • the student was Intro- 
duced to topics through the medlimi of prolilems. • • . About forty 
per cent of the • laboratory time was devoted to • . • problem 
solving.** Some problems were solved by the entire class as 
part of a blackboard presentation. Others were separate prol)lems 
distributed according' th student abllltlf^ with the solutions dis- 
cussed on completion. The student was^also •'encouraged to 

— » " 

> **Sonie Factors Related to the Ability to Interpret J)au in Biological Science^ Leah Lena 
Weissnun, Doctoral*Dissertation, University of Chicago* 1946. 
, "••The Lecture-Dcijwnstration versus the Problem- Solving Method of Teaching a College- 
Science Coursf." Bernard J. DarrelU New York University. Science Edug^tion^ Vol. 26, No. 3, 
1942. 
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experiment "with original patterns of hi? own** and more concern 
was shown **with the student*s ability to visixalize than with his 
drafting proflciency^."^^TV^llyt **the student.is confroxited'wlth an 
original design project of his own/*^ ^ * 

. ' • . / ^ ^ 

Findings 

**The course has been an interesting oni^^ teach. Apparently 
it has been eqixally stimulating to the student; after completing 
the course, three of our current science majors transferred to 
our teacher training program in drawing,** ' * 

The teaching methods employed **helped to cpnserve time and 
improve presentation.** 

By Recognizing individual differences in problem solving, 
**the skill in-visualization of the slower student developed, a^d at 
the same lime the more adept stud^t was presented with more 
challenging material.** , . ' 

5. "T-hought Stimulation by Demonstration Experi- 
ments,** Hosmer W. ♦Stone, University of €ali«^ 
fornia. Journal of Chemical Education , Vol. 35, 
No. 7. July ,1958, pp. 349-51. ' - ' 

The method used is that of asking .questions and seeking the 
answers by means of experiments. • ^ 

" ^ ' W' 

Findings 

**Both students and teaching assistants seemed to have 
responded 'to the thought stimulation of the demonstration, an'd 
perhaps some who haH been only enroUees belonging to class 1 
(* those who are content to memorize the material of the ciDurse 
for the purpose of regurgitation during examination^*) had. an 
inkling of how the students of class 3 (**those who • . .use • « . 
original thought processes**) were proceeding to .obtain an edu* 
cation in chemistry. 

the technique of thought -provoking questions ana .experi- 
mental answers can be used to stimulate ariginal thinking in a 
che^mistry class. Many students found pleasure in these questions^ 
ted experimental answers who would otherwise have been conten^^ 
with the xz^imum o£ thinking Involved" in the^ 'tried and true* 
memory system with which they entered the course;** 

61 ** 'Case Studies* Increase Interest in Materials 
• * LAb9ratory,** P-, F. Qrandenburg, University of 

Wicliita, Journal of^kngineering Education , 
Vol. 46, No. 7, 1956, pp. 563-64. 

••The class was first divided into two groups, and problems 
rather than jefxperimtnts ^ere assigned to each grou'p. Instead of 
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rep6rt8, the students in group A were required to write a procedure 
to be followed by group B.- The problems were composed in a 
fashion to* interest the students ia^ determining ^why the test was 
necessary and what results were needed to solve the problems 
properly.*' Each problem was planned to familiarize the iStudent 
with^ a different phase of testing so the scope of the course would 
not be chang^ed and the student would get his Vj^sic background 
Imowledge through individual problems. 

Findings . ' - * ^ 

' 

'*The abojre plan ha*s "been in operation for two years, and 
has been a source of satisfaction to all concerned. • . • The stu- 
dents now ask questions that show ixijterest and comprehension 
of test methods . . . Finally, the approach used here, • . . need 
not be^'confine^ to testing, but can be used with equal ^success ^n^ 
many othtn- laboratory courses."*' 

7. *'*The Inductive -Deductive' Method and the Physi- 
cal Science Laboratory," Arnold ' M. Lahti, 
Wc.stern. Washington* College of Education* 
• Jbufnal of Experimental Education. Vol. 24, 
No. 3, March 1956, pp. 149^-63. / 

At the University of , >^inne srota in T:lasses {aumbering 338'^and 
395 students, Lahti experimented with four methods "to see which 
was most ef^^sctive"- i)i developing the*student*s a^ti^y to use the 
scientific methods These tnethods wer^: 

• ^ (a) The inductive -deductive or problem -solving method. 

(b) The historical or research method; acttially a modifica- 
tion of Conant^«-fease Study approach. 

(c) The theme method 4n Study One, the discussion method in 
Study Two. 

(d) Standard, descriptive 'or "cookbook*' method. 

The experimentation was done in the laboratory only, the 
professor working with students individiialiy or in small groups* 

Findings * ' . 

The "observational data indicated that the mean scores of 
the Inductive - deductive - method were higher on all parts of all 
tests inSWdyOne. ... On the Inter pteUtiOn'bf IDaU' Test ... the 
historical and ^tandard methods were a close second . . the 
theme' ^method slightly lower. . In the Design and Experipient 
Test the ixiean^ores of -the Inductive -deductb^ method appeared 
to He considerably, higher ^han those 'ot the other three 
biethotis. . . . On the Performance Test the meaA' score of the" 
inductive* deductive -method was higher than th.e mean score of 
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. .^r^-. • --^> 

'the standard method." "Ehe historical and theme methods fol- 
lowed in this order* ' * 

**The same apparent pattern ,was noticeable in Study Two 
with one exception* The mean score of the discussion method 
on the Performance Test was considerably below the mean scores 
of other methods/* ' 

When this data was analyzed for significance" the author's 
conclusions wei*e; * * • 

**.The •edxicational conclusion is that the teaching methods 
do differ significantly in their, effectivenessj^-rievelfcping in the 
student the ability to u^e the scientific method." , 

••'ttie inductive-deductive ipethod was .successful in develop- 
ing * problenri- solving abilities" in sub^ject matter -ce'ntcred 
problems.^' 



'8. ••Teaching for the Development of Thinking 
Abilities and Habits,*' John W. HoUenbach, Hope 
o College, 1955. 

Findings , 

"teaching critical thinking recjuires: . / 

« 9 

(a) The mastery of the "art of asking questions,". which art 
is often reflected in the teacher's skill with "general 
problem solving procedures." ' » 

» (b),The mkstery of the "art of 'discuss ion --for While effective 
when usfed/well, discussion often results only in the, 
spooling of prejudices,* or it is often a sparring of wits 
-between thtf instructor and one very vocal student . . . dur- 
ing which - time little 'thinking' bcfcurs among the* other 
students.*' " - 

(c) Full faculty participation. Teaching critical thinking '* can- 
not be the work of any one course. ... If every course 
shared the^ responsibility . . . the overall objective might 
be realized.*' 

9. "An Explors^tioh in tbe^ Teaching of Critical 
'Thinking in General Psycholpgy," Edwin Lyle, 
Greenville College, 1957. 

Procedures "purported to be effective in stimulating thought*' 
were used in a course in general psychology* 

.% 

Finding ' .' 

V . . 

there was no "greater degV^ of improvement in critical 
thinking ability as reflected in 'X^Test of Critical Thinking, 
Form G/ in the experimental secUyOn ,-as<>'Compare"d with the 
control section.*' 
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f » 
. - • 
Measurable achievement in this area is not likely *to come 
unless students are ''taught for critical thinking in all' of their 
classes for (at least) one semesterl!* It seems improbable that 
Instruction in one three-hour course could be expected to produce 
a degree of improvement which would be reflected in*''A Test of 
Crijtical Thinking, Form G."* , - 

10. '^An Experiment in Undergraduate* Thinking*'* 
^ " Julius Seelve Bixler> AAUP BuUeUn , Vol. 43, 
. Nq,. 2, June 1957,. pp. 282-87. - , 

An experimental course called ••Problems in Creative Think- 
ing»» v^as offered at Colby College for 15 students (not selected 
because of special ability) by"" faculty .members from the depart- 
ments of biology, mathematics, history, art, and philosphy. The 
> faculty memb/srs attended most sessions but participated only to 
the' extent' of 'setting forth certain facts. The students had to 
create problems around these facts and solve them. 

f*inding8 . ^ 

The • 'freshness and . . . experitnental quality caught the 
student's interest." - 

Students ''gained insight into their own intellectual habits . . . 
[theV] were . . . introduced to the difficult art pf asking the right 
questions . . . they won a sense of the, importance of fact" and 
learned to develop generalizations based on specific facts. Through 
a conversational approach they saw "the social nature of thouglit." 



11. "Some Variables Functioning in Productivity and 

Creativity," Calvin W. Taylor, The Second ^ 
, 4 (1957) University of Utah Research Conference 

on the Identifit:atk)n of Creative Scientific Talent , 
pp. 3-19. . . , 

The academic history of 239 scientists in a large research 
center was examined. ^ ' 



Findings 

' ••There is very little statistical^ evidence ... to show^sig- 
nificant positive jrelatiopship of undc'r graduate grades to success 

^s a research scientist."**'* - ■ * ^ 

. « t 



12. "The Effect of Different Learning Methods in 
Concept Formation," Finlef Carpenter, Michi-- 
gan State University. S'cience Education . Vol. 4, 
October 1956, pp. 282-85. > 
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Two types of leairning were examined: 



3 types of learning were examined: . 

(1) Rote memorization- -••verbaliafing] • • • definitions 
and . . . memorizing discrete items/' 

(2) Functional learning-^' * identify [ing] common charac- 
t teri^tics • • • to discover underlying principles that 

differentiate classes* They observe, manipulate mate- 
rials « and test hunches in order to formulate au 
understanding of concepts*** 

Findings - " ^ 

(a) ''Futictional learning of concepts, as defined [above] is- 
more .efficient than rote ' learning when measured by 
retention and ability to vei?balize me^ings of learned ' 
concepts* * ' » ' . 

(b) "Concepts that refer 'to classes of material objects are 
more thoroughly understood when the student has* an 
oppbrtuniliy to manipulate and 'study .the objects than 
where only factued infoTmation is given by lectures* 

(c) **Much • i • fruitful reseai^ch on teaching mejthods « * * can 
be. done ' without [necessarily taking Into account] the 
learner*s per'sohality , attiti^es, aptifudes» habits i|i learn- 
ing and the parti cul^ar task under an instructor^* * .** 
Complete specificity, as it is sometimes called, is not 
ne'ceS8?iry* 

Implications for Indepencfent Study , 

The results of research on problem solving, critical thinking, 
creativity and the like" are heartening for independent study* 

Matfjr of the projects in independent study programs are 
problem- oriented* The author, with others, of the latest And mosfr^ 
comprehensive review of independent s^udy* states flatly that 
prQblem-oriented study is "a basic method for the independent 
student***^ While more objective analysis of its worth may be 
needtfS,. it is difficult to see how student inquiry, which is the 
essence of independent study, ca^ be realized unless sqme 
critical or s'cholarl^ method is employed; not only in the students* 
pr9jects but in their other learning experiences, be they formal 
or informal. > > * ' . ' 

The research examined 'on problem-oriented approaches 
to teaching supports the thesis adl^anced by the proponents of 
independent study* This support comes from a somewhat unex- 
pected' quarter, and w}iat is more impoi'tant, is based upon 
^indmgs which are the results of rather carefuUy controlled 

^ The Independent Study Program in the Urilted States , by Robert H. Bonthius, ct aU New York; 
Columbia University Press, 19^7. ' [ " - . 

'Letter from J. Garber Drushal, College of Wooster. to W. R. Hatch, August 26. 1959, p* 5. 
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experiments. Xhe disposition to introduce"^ courses, curricula 
or practices designed to stimulate and accommodate independent 
study, is based upon'feeling on the part of teachers, derived from 
many years of teaching unsaiisfactojrily, so far as they are con- 
cerned. To the extent they know their stud^cnts' -minds they are 
also of the opinion that student learning, and hence their *te aching, 
leaves something to 'be desired. : ^ , 
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V. DIRECTED VS, UNDIRECTED LEARNING 

Hypothesis D; That ''directed" learning is more effective than 
"undirected** learning* 

A good estimate of the researph rcfporlied here is that: 

"[In] the development of concepts, and in the related task 
of ^guidance of students in problem- solving,, the teacher must ^ 
present clues . . . for the purpose of directing the students to the 
successful discovery and application of essential discriminations 
and relationships. While, in the past, there has been some dispute 
as to the desirability of 'teacher-direction as contrasted with 
student self -direct ion, recent studies' indicate . . . that both in the 
acquisition and transfer of concepts [and in] problem- solving ... 
• teacher -direction is the most, effective procedure." 

The phrase^**directed learning," as used above,' does not 
connote a kind of teaching in which the teacher develops his and i 
his students' inquiry in ways that challenge and encourage 
students to think hard and long and to develop their own hypotheses 
or explanations. ' ' ' 

In the studies examined, and described on pages 24-26, fqjir. 
deal wit^ "directed" learning. The research Uncluding, in each 
^instance, the conditions under whicli it was done and its findings) 
used as ^the ba^is for the hypothesis developed above, is as 
foUdws:' 

1. "The Effect of Three Teaching Methods on 
Achievement and Motivational Outcomes in aHow- 
to-Study Course," John D. Krumboltz and W. W. 
FarqHhar, Michigan State University. Psycho- 
logical Monographs ', Vol. 71. No. 443, 1957, 

Three teaching methods were experimentally examined: 

(a) In structoy * c enter e d - - me aning one which emphasized ia- 
tellectual^ interest and emplo/ed lectures and other 
in s*tructor -directed activities. 

(b) Student-centered --meaningu one which took up student 
problems and employed student committees and student- 
led discussions. 



i-Expcrltncnial Studies of the Teacher's Verbal Behavior in the Development of Concepts/' 
a statement of a reseaith project prepared by Bernard R. Gorman and John D. Krumboltz. Michi- 
gan Sutc University, E>cccmbcr Ip 1958. ^ . . 
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(c) Eclectic ••meaning a combination' of the above but one 
which employed instructor •led, discuss ions. 

Findings ) f 

"Students in Uie eclectic section- were most highly moti- 
vated ... the insjx^ctorlcentered students were second; And the 
stfident- centered students showed the least increase. These 
method differences disappear^ when males 'only are analyzed, 
indicating the major contribution of females to these differences." 

. "When students are categorized on the basis of their original- 
preference for teaching method, it is found that students who 
originally expressed a preference, for a more cognitive -type 
instruction iricr.eased their self-ratings o^ study habits and 
attitudes (feSHA). Students who originally preferred a . . * student- 
centered type of instruction tended to lower their self'-ratings." 

"No 'significant motivational or achievement outcomes are 
found in relation to ability level . . . there is no tendency for 
bright students to ^ave any different outcomes under one teaching 
melthbd than another." ' ^ " .> * 

t * 

2* "The Effect .of Varying ^mounts and Kinds of 
Info^fmation as Guidance in Problem-Solving," 
B. R. Gorman, Michigaiix State University • 
Psychological Monographs^ Vol. 71, No; 431, 
19'57, pp. 1-Zl. 

Findings , ' T ^ 

"For, students above average in mental ability, success in 
solving problems increased only ... as the amount of inforn>a^ 
tion given about method increased." ^ . . « 

"For students above an4 below, average in mental ability, 
information about the rule [principle] 4id not seem to affect 
results differentially." ' . r • 1 u 

"Information used in guidance tin problem solving] must be 
appropriate to the, task . . .^some appropriate guidance is bene- 
ficial . . . explicit instruction will prove mos^ helpful with the 
more able studetits; less explicit 'instruction may be just as 
effective for the less able." 

3. "Directed Versus Independent Discovery of Es- 
tablished Relations,/! R. C. Craig, Washingtoji 
State University. Journal of Educational Psycho^- 
' ogy . Vol. 47, 1956\pp.223-54. Dr. Craig's present 
address is Marquette University, Milwaukee, 
Wisconsin. • * . ' ^ 

Findings 

"The group receiving tfie greater direction . . . learned more 
'relations in each o£ three trials." 
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4, ••Systematic Observation of Instructor Behavior/' 
Joseph E. Morsh> Development Report, AFPTRC- 
TN-56-52, Lackland Air Force Base, Texas: Air 
Force Personnel and Training Research Center, 
May 1956. 

6ne hundred and twenty:, ins true tors in the hydraulics branch 
of the / Aircraft Mechanics Course were observed. "The three 
criteria of instructor effectivene,s8 ^ised in the • . . study were 
student ratings, supervisor ratings, and student gains.'* 

Findings • v ^ * • 

•*The student-gains criterion Correlated significantly vvith 
only one item ©f instructor behavior [verbal and non-verbal], 
•instructor asks question, then designates student.'" 

Implicationi for Independent Study * 

't'his research' 'affirms what is obvio\is if the teacher is to 
accept the opportunity ^nd the ^responsibility which are his. For 
independent study the implications do not seem' to be so obvious,, 
for in too many programs the teacher's role is almost casual. 
Actually, independent study requires greater commitment on the 
pkrt of the teacher than do .traditioifal methods. He cannot remain 
a bystander, a disembodied mouthpiece. His best.and most' susr 
tained thinking is required, along -with considerable ingenuity; 
for his job is to involve students in the study of profelems whicl\ 
after much introspectrion appear very much worth the doing, and 
require considerable effort. "Directed" does not mean "domi- 
nated'* but quite the reverse. The direction is that of the scholar 
who encourages, by example, rigorous inquiry into important 
matte^rs. That independent study can dispense with the teacher or 
this kind of teaching is an illusion of those who liav.e had little 
experience with independent study or honors programs! 
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VI. RESEARCH NEEDED ON THE TEACHING EFFECTIVENESS 
is HIGHER EDUCATION; A SERIES OF WORKING HYPOTHESES 



SINCE THE CONSENSUS in the newex Research, as in older stu- 
dies, is that the size of classes is not the critical factor in learn- 
ing, the thing to do--considering the limited resources available 
to. higher educatipn for research--is to move quickly and vigor- 
ously to an examination, of the^^Critical factors.' As regards the 
critical factors in teaching effectiveness, namely, the quality of 
the teaching and learning, the most promising working hypothesis 
is: 

That the methods of scholarship (••problem-oriented** or 
•• problem- solving** methods) increase the effectiveness of teach- 
ing, particularly when the teacher accepts a teacher*s respon- 
sibility for directing learning, providing every opportunity and 
inducement for the student to accept a larger responsibility for 
his own education, and holding out always as his and their goal 
the maximum ^ achievement of which they are both capable, be 
their ability (his and theirs) great or small, effectively engaged, 
or only latent.-- * 

Some of the implications ox subordinate hypotheses in the 
above which might be examined are:^ 

(a) That graduate study has great relevance to ■ teaching 
\ effectiveness. ^ ♦ 

(b) That in graduate stitdy a .preoccupation with pedagogical 
method .or research does not improve teaching effective- 
ness. 

(c) That A distinction should not be made between a teaching* 
and a research degree. 

(d) That ceilings should not be set on graduate study, a lower 
one for prospective elementally and sejcondaryteachers' 
and higher one»s for college teachers. ^»»*f#B*^**^ 

.(e) That too early a 4ecision as to th^stratum of a 8tudent*s 
eventual employment and hence of his degree, is not wise. 
• " (f) That for maximum effectiveness teachers should nofbe 
assigned to lower or upper division or graduate instruc- 
tion. ' ^ * 

(g) That the involvement of *the teacher in research (and a 
distinction is made between researj::h. and pedantry) has 
reiil and salutary implications "for the improvement of 
teaching effectiveness. 

(h) That ^the director of learning be considered as an art 
f requiring appraisal ^y teacher and student of the effective- 
ness ^of the conditions of learning created in relation to 
their commonly shared goals. 
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(i) That, in surp, to improve teaching one must improve: 
A teacher's scholarship, 

A tea^fcher's competence to involve his students in scholarly 
' activities suited to their levels of ability and experience, 
^ A teacher's ability to stimulate, endow, ^nd release the. 
potentiality ot each of his student^. . \ 

The estimate made in the first two paragraphs of this section_ 
should not be construed to mean that research on class size and 
pedagogical method has not been productive. Actually, its find- 
ings are more conclusive than most r esea rch on higher education 
and indicate clearly what it is that now n^ds to be do\ie, namely, 
to determine through carefully designed research how best tb 
use **scholarly" methods to improve teaching and learning. These 
methods, variously described as inquiry, research, case, Socratic 
and problem methods are variously approached. Some teacliers 
arc attracted because these methods seem to be based on g ood 
educational theory, some because they see practical advantages 
in them. For others these are the methods most appropriate to 
the scholar-teacher and good teaching. The informed layman and 
the administratox.bave sometimes taken the initiative in introduc- 
ing these methods. ' * ' 

But the problem is larger^than method, ^t'has implications 
for curricular and extracarricular arrangements and requires a» 
re -examination of the objectives of students, of teachers, and 
hence of institutions. Were higher education cleai' as to its ends 
it would presumably be clearer as to the desirability of its means. 
While, heretofore, the problem of purpose and performance has 
been largely a mattet of belief, the newer research on student 
achievement appears to have developed instruments' by which 
some of the intangibles can be measured; and one can determine 
whether, his or the institution's purposes are in part being real^ 
ized and in what degree. < 

^-In^testing these hypotheses it is recommended: ^ 
(a) That research on teaching effectiveness should be done 
• in larger curricular and administrative conte;xts than has 
been the case to date. " ^ '» 

^ (b) Where a faculty or institution can examine but one dr^two , 
hypotheses, its experimentation should be coordinated 
with that done on other campuses and th^pre.tically with 
that done on all campuses. 
(c) That since better instruments for measuring/ the effec-' 
tiveness of the *^learning experience", and hence of Reach- 
ing, are becoming available, thes^ be u«ed to evaluate 
^ -r this experimentation* ^ ^ * 
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Reactions 

. In order that the screes NEW DU^ 
MENSIONS IN HIGHER EDUCA'TION x 
may more accurately measure the de- 
velopments cxanfined and better ascer-,. 
tain the disposition of colleges and 
universities to c;?cperimfent, reader re- 
action is sought. To prompt such a 
response, in this instance to Ejfectiveness 
in Teachings the following questions 
arc raised: 

1. As a result of your experience (recent 
or longstanding) 

a. What is your estimate of the 
direction research on ^ teaching 
effectiveness is taking? * 

^ - b. What IS you^r reaction to .the 
hypotheses advanced in this paper 
and particularly to the two posi- 
tive hypotheses regarding inqurry 
an4 directed learningl 

, c.^JkVhat new research-w should be 
examined and what new hypoth- 
eses should be explored? 

2. What experiments''' with teaching 
effectiveness do you contemplate? 

3. How can-we helpt 

Kindly address reactions to:' 

Dr. Harold A. Haswell 

Director » ^ - 

Higher Education Programs Brancli 
Office of Education 
U.S. Department of Healthy Edur 

cationy and Welfare 
Wa.dimgton 25; D.C. « 
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